Regulation of the functional interactions between archaeal eukaryote-like Cdc6/Orc1 proteins on the replication origin by two different mechanisms.
The crenarchaeon Sulfolobus solfataricus contains three active origins of replication and three eukaryote-like Cdc6/Orc1 proteins known as SsoCdc6 proteins. It has the potential to become a powerful model system in understanding the central mechanism of the eukaryotic DNA replication. In this research, we designed a group of duplex DNA substrates containing specific origin recognition boxes (ORBs) of the archaeon and identified the DNA-binding activities of different SsoCdc6 proteins. Furthermore, we showed that the DNA-protein interaction between the DNA substrate and the SsoCdc6-1 or SsoCdc6-3 strikingly regulated their DNA-binding activities of each other on the origin. On the other hand, the protein-protein interactions between SsoCdc6-1 and SsoCdc6-2 were observed to mutually modulate the stimulating or inhibitive effects on the DNA-binding activities of each other. Thus, two different mechanisms were demonstrated to be involved in the regulations of the functions of the SsoCdc6 proteins on the replication origins. The results of this study imply that the interactions between multiple SsoCdc6 proteins and origin DNA collectively contribute to the positive or negative regulation of DNA replication initiation in the archaeon species.